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1
PROCESS FOR PRODUCING A PISTON FOR
AN INTERNAL COMBUSTION ENGINE AND
PISTON FOR AN INTERNAL COMBUSTION
ENGINE

BACKGROUND OF THE INVENTION

1. Technical Field

The invention relates to a method for producing a piston for
an internal combustion engine and to a piston for an internal
combustion engine.

With engine pistons, the areas of the uppermost annular
groove and of the combustion chamber cavity are subjected to
particular stress. This is often counteracted by aring carrier or
an annular groove reinforcement. At the same time, an annu-
lar cooling channel is often provided, which is located in this
area.

2. Related Art

It is known to cast ring carriers and/or to provide salt cores
that after flushing leave an annular cooling channel including
inlets and outlets.

Furthermore, a piston is known, for example, from DE 199
15782 A1, during the production of which a cooling channel
is formed from the piston bottom by rotation with feed in the
axial direction of the piston, which is subsequently closed by
an aluminum component produced by powder metallurgy.

Similar configurations are known from DD 130 368 Z, DE
10339 54 B, DE 102006 027355 A1, DE35 18497 A, JP 58
190 538 A2, DE 1583 747 C, U.S. Pat. No. 3,181,514 A, FR
1301299A,DE 1001862B,FR 1246794 A, DE 1025 221
Band DE 10 19 519 B.

SUMMARY OF THE INVENTION

The invention is based on the object of providing a method
for producing pistons for internal combustion engines that is
improved in terms of efficiency, and a piston produced
according thereto.

According thereto, a groove is worked into a cast piston
blank, proceeding from a combustion chamber cavity, in a
largely radial direction and subsequently closed to form a
cooling channel. By this means, the hitherto required salt core
for forming the cooling channel can be avoided in an advan-
tageous manner, and the casting process can thus be auto-
mated. Furthermore, considerably more extensive machine
processing is achieved, and manual processing is reduced,
which increases reliability, reduces waste and thus makes the
method more efficient as a whole. Moreover, since the cool-
ing channel is located in an area “next to” the combustion
chamber cavity, the cooling effect can be improved in the
particularly stressed areas. In particular, compared to conven-
tional designs, the cooling channel is arranged at a relatively
high level, in particular higher than the uppermost annular
groove, and therefore the described advantage can be
achieved. Finally, the cooling channel is covered or closed by
a material that is separate with respect to the casting material
of the piston blank, and this makes it possible to adjust this
material in a particular manner with regard to the require-
ments concerning resistance to heat, and, as will be explained
in more detail below, to provide it with properties that are
particularly advantageous for this purpose.

These requirements can be fulfilled in a particularly satis-
factory manner, and at the same time it is advantageous for
simplifying the production process when the cooling channel
is closed by a metal sheet. This can be connected with the
piston blank, which may be preprocessed in the area in ques-
tion, by means of a joining process.
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Remelting of the metal sheet can occur, advantageously at
least in areas, even by the joining process, but just as well after
the joining, in order to refine the structure and to thus form a
particularly resistant structure in the highly stressed area. The
metal sheet is preferably made of aluminum or an aluminum
alloy such that the thermo-physical properties of the metal
sheet are similar to those of the piston since this is also made
of aluminum or an aluminum alloy. Preferably, the two alloys
ormaterials are essentially identical. As regards the remelting
of the closure, in particular the metal sheet of the cooling
channel, it should be noted that this measure is advantageous
even without the radial formation of the cooling channel and
must thus be considered to be an independent novelty
described herein. It can, however, be combined with all of the
measures described herein.

The casting process can be further simplified if a ring
carrier as a cast part can also be avoided in an advantageous
manner in that a further radial groove is incorporated on the
outer side of the piston, filled with material, and an annular
groove is formed therein. For example, the groove can be
formed so as to be essentially V-shaped, and the material can
be incorporated, for example, by thermal spraying. As regards
the formation of a radial groove on the outer side as described
above, it should also be noted that this can be combined with
any design of a cooling channel, in particular also with a
cooling channel produced in the axial direction, and also has
advantageous effects in this case since cast parts are avoided.
A combination with all of the further measures described
herein is, however, possible and advantageous.

Moreover, it should be noted that all of the features and
measures mentioned exclusively in connection with the
method can also be applied to the piston according to the
invention, and vice versa.

BRIEF DESCRIPTION OF THE DRAWINGS

An embodiment example of the invention shown in the
drawings will be described in more detail below. These show
as follows:

FIG. 1 shows a sectional view of a piston according to the
invention at a first stage;

FIG. 2 shows a sectional view of a piston according to the
invention at a second stage;

FIG. 3 shows a sectional view of a piston according to the
invention at a third stage.

DETAILED DESCRIPTION OF A PREFERRED
EMBODIMENT OF THE INVENTION

In FIG. 1, somewhat more than half of an upper edge area
of a piston according to the invention is shown, which is
provided with a plurality of annular grooves, with the upper-
most annular groove 12 having been formed in a particular
manner and without cast parts necessary for the casting pro-
cess such as, e.g., ring carriers. In particular, a radial, essen-
tially V-shaped groove was formed on the cast piston blank
and filled with a particularly wear-resistant material 14, e.g.
by thermal spraying. The groove 12 was worked out of this
and is therefore formed in its entirety in a particularly wear-
resistant material and withstands the particular stress in this
area in an advantageous manner.

This applies analogously to the particular design of a cool-
ing channel 16 and its cover in the form of a metal sheet 18. In
FIG. 1, a production stage is shown in which a piston blank
that was typically cast and mechanically preprocessed was
provided proceeding from the combustion chamber cavity 20
in the radial direction (according to FIG. 1 to the left) with a
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groove for the later cooling channel 16. As is shown in the
figures, the cooling channel can be suitably provided towards
the outer side, i.e. towards the annular groove 12 of the piston,
with a rounded groove base. In the example shown, this
groove is closed by a metal sheet 18 that is attached by means
ofa suitable joining process. The metal sheet closing the later
cooling channel 16 is substantially annular in shape. The
V-shape of the material 14 in the area of the uppermost annu-
lar groove as well as the groove provided therefor can also
have a rounded tip of the “V”.

As shown in FIG. 2, the metal sheet 18 can be processed by
remelting, at least in areas, in the example shown e.g. at the
upper and lower ends, such that the structure is refined. This
can also be carried out for adjacent areas 22 on the piston
blank, in the example shown on the combustion chamber
cavity. As mentioned above, this remelting can take place as
part of the joining process of the metal sheet 18 or as a
separate, subsequent processing step.

Finally, it is shown in FIG. 3 how, after remelting, essen-
tially the entire lateral boundary of the combustion chamber
cavity 20 is finished in a suitable manner and typically by
machining in order to form the desired contour. The described
processing as well as the casting process during which inser-
tion parts can be omitted in an advantageous manner can be
automated to a great extent such that efficiency is increased
and the frequency of errors reduced.
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The invention claimed is:

1. A method for producing a piston for an internal combus-
tion engine, the method comprising:

forming a combustion chamber cavity into a cast piston

blank;

after forming the combustion chamber cavity, modifying

the combustion chamber cavity by working a groove
into a wall of the combustion chamber cavity such that
the groove extends radially outward from the combus-
tion chamber cavity; and

after forming the groove, closing the groove by means of a

metal sheet in order to form a cooling groove within the
cast piston blank.

2. The method according to claim 1, wherein the closing of
the groove includes melting the metal sheet.

3. The method according to claim 1, wherein a radial
groove is formed into the cast piston blank, the radial groove
extending from an outer side of the cast piston blank, and the
steps for forming the radial groove comprising:

forming a second groove in the cast piston blank,

after forming the second groove, filling the second groove

with a material in order to form a material filled second
groove, and

working the annular groove out of the material filled sec-

ond groove.



